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In a recent Letter, Kusenko and Segre proposed a new mechanism to explain the observed proper 
motions of pulsars. Their mechanism was based on the asymmetric neutrino emission induced by 
neutrino oscillations in the protoneutron star magnetic field. In this note I point out that their 
estimate of the asymmetry in the neutrino emission is incorrect. A proper calculation shows that 
their mechanism at least requires a magnetic field of strength B ~ 1 16 G in order to produce the 
observed average pulsar velocity. 
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■ In a recent Letter 0, Kusenko and Segre proposed a new mechanism to explain the observed proper motions of 
pulsars. According to these authors, the average pulsar "kick" velocity may be produced by the anisotropy in the 
v T emission resulting from the v e # v T conversions inside the protoneutron star with a magnetic field of strength 
£>Y B ~ 3 x 10 14 G. However, these authors incorrectly calculated the asymmetry Ak/k in the third component of the 
neutrino momentum (hereafter, some of their notation is adopted). In deriving Ak/k, they improperly assumed 
dN e /dT = (dN e /dT) Pc . A proper calculation gives a much smaller Ak/k than their estimate. 

The v T energy flux at the distorted effective r neutrinosphere (defined by r = tq + Scoscj)) is F Vt {t) cx T 4 . The 
temperature and electron number density structure near rg can be characterized by the scale heights hx — \dlxi T/dr\~^ 
and /ijv e = \d In N e /dr j" 1 , respectively. The electron number density N e is proportional to the electron fraction Y e 
and the matter density p. Numerical supernova calculations show that Y e decreases with increasing radius 
, below the e neutrinosphere. Furthermore, p decreases with increasing radius much more steeply than T does inside 
the protoneutron star Therefore, we have hjsr e < \d^p/dr\^ = h p < hj-. The distortion of the effective r 
\ neutrinosphere can be measured by the dimcnsionless parameter 
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In the region above the effective r neutrinosphere but below the e neutrinosphere, the conditions Y e w 0.1 and p w 10 12 
g cm -3 give fi e w 24 MeV. So we have S <C hjsr e for B < 10 16 G. To the leading order in a, the asymmetry in the 
O | third component of the neutrino momentum is 
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■ The next order contribution to Ak/k depends on a 3 . 

A Ak/k of a few percent is required to explain the observed average pulsar kick velocity. For < h p = Ht/2> 
corresponding to p oc T 3 [||, the mechanism proposed in Ref. at least requires a magnetic field of strength B ~ 10 16 
G in order to produce Ak/k ~ 0.01. 
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